what is claimed is: 



A method for acquiring 
the received signal havinc 



a received spread spectrum signal, 
a carrier component at a carrier 



frequency, a code componer.t having a code period, and a data 
component, the acquiring including matching the phase of a 
replica of tho code component to the phase of the received code 
component and also determining any shift in the carrier 
frequency away from a transmitted carrier frequency, the method 
comprising the steps of: 



a) 



performing a first ac 



uisition of the received signal so as 
to provide an approxitiiately estimated carrier frequency and 
a phase of the replica and also so as to provide a code- 
wiped and an approximajtely carrier-wiped signal; and 

b) performing a second acbuisition of the approximately 

carrier-wiped signal, the second acquisition including a 
substep of data wipe-off involving a squaring or similar 
operation on a signal c^erived from the approximately 
carrier-wiped signal; 

thereby providing a correctilon to the approximately estimated 
carrier frequency, a correction that accounts for the carrier 
frequency shift remaining aftter the first acquisition. 



2 . A method as claimed in cl 
performing a second acquisiti 



aim 1, wherein the step of 

Dn of the approximately carrier- 



wiped signal comprises the sul)steps of 



a) mixing the approximately 
plurality of sinusoids ir 
different frequency in a 
trial corrections to the 



carrier-wiped signal with a 

turn, each sinusoid at a 
range of frequencies serving as 
approximately estimated carrier 
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b) 



c) 



d) 



e) 



frequency determinec. in the step of performing a first 
acquisition, so as to provide a mixed signals- 
performing a first coherent processing of the mixed signal 
so as to provide a carrier-amplified signals- 
performing a data w:.peoff using the carrier-amplified 
signal so as to provide a data-wiped signal, the data 
wipeof f including a Isquaring or similar operation on the 
carrier-amplified signal, thus retaining in the data-wiped 
signal, information about the carrier frequency shift 
remaining after the i:irst acquisitions- 
performing a second coherent processing of the data-wiped 
signal, the second coherent processing for providing a 
further correlated and filtered signal; and 

detecting the best value to use for the correction to the 
approximately estimat sd carrier frequency based on the 
further correlated and filtered signal for each different 
trial frequency correction. 



3. A method as claimed in claim 2, wherein the first coherent 
processing comprises a lowpass filtering and a downsampling, and 
the second coherent processing comprises a coherent 
accumulation . 



1 4. A method as claimed in claim 2, wherein the first coherent 

2 processing comprises an integrate and dump processing followed 

3 by a filtering, and the second coherent processing comprises a 

4 coherent accumulation. 



1 5. A method as claimed in claim 2, wherein the first coherent 

2 processing comprises a discrete Fourier transform (DFT) 

3 processing using zero padding and output pruning, and the second 
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coherent processing comprises a coherent accumulation. 

A method as claimed in claim 1, wherein the step of 
performing a second acquisition of the approximately carrier- 
wiped signal comprises tne substeps of: 

a) performing a first coherent processing of the approximately 
carrier-wiped signalL so as to provide a carrier-amplified 
signal; 

b) performing a data wlipeoff using the carrier-amplified 
signal so as to provide a data-wiped signal, the data 
wipeof f including al squaring or similar operation on the 
carrier-amplified signal, thus retaining in the data-wiped 
signal, information labout the carrier frequency shift 
remaining after the Ifirst acquisition; and 

c) performing a mixing and second coherent processing, the 
mixing being performed on the data-wiped signal using a 
plurality of sinusoids in turn, each sinusoid at a 
different frequency in a range of frequencies serving as 
trial corrections to tthe approximately estimated carrier 
frequency determined din the step of performing a first 
acquisition, to provide a mixed and data-wiped signal, and 
the second coherent processing being performed on the mixed 
and data-wiped signal,! the second coherent processing for 
providing a further co^rrelated and filtered signal . 

7. A method as claimed in claim 6, wherein in the step of 
performing a mixing and second coherent processing, the coherent 
processing includes a discrete Fourier transform of the mixed 
and data-wiped signal followed by an accumulation. 

8. A method as claimed in claim 1, wherein the step of 
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2 performing a second acquisition of the approximately carrier- 

3 wiped signal comprises the substeps of: 

4 a) performing a first coherent processing of the approximately 

5 carrier-wiped signal so as to provide a carrier-amplified 

6 signal; 

7 b) performing a data wipeoff using the carrier-amplified 

8 signal so as to provide a data-wiped signal, the data 

9 wipeoff including a squaring or similar operation on the 

10 carrier-amplified signal, thus retaining in the data-wiped 

11 signal, information about the carrier frequency shift 

12 remaining after the first acquisition; and 

Q c) performing a cross correlation of the data-wiped signal, 
M the cross correlation including estimating the phase and 

U then the correction to the approximately estimated carrier 

S frequency. 

A method as claimed in claim 1, wherein the step of 
uB V(\/perf orming a second acquisition of the approximately carrier- 
^3 / wiped signal comprises the substeps of: 

04 / a) performing a common cohlerent processing of the 

"^5 approximately carrier-wtLped signal so as to provide a 

6 first -processed approxiinately carrier-wiped signal; 

7 b) mixing the first-processed approximately carrier-wiped 

8 signal with a plurality lof sinusoids in turn, each sinusoid 

9 at a different frequency\ in a range of frequencies serving 

10 as trial corrections to tthe approximately estimated carrier 

11 frequency determined in tihe step of performing a first 

12 acquisition, so as to provide a mixed signal; 

13 c) performing a first coherent channel processing of the mixed 

14 signal so as to provide a Icarrier-amplif led signal; 
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d) 



e) 



f) 



performing a data wipeoff 
signal so as to provide a 



wipeoff including a squaring or similar operation on the 



carrier-amplified signal , 
signal, information about 
remaining after the first 



using the carrier-amplified 
data-wiped signal, the data 



thus retaining in the data-wiped 
the carrier frequency shift 
acquisition; 

performing a second coherent channel processing on the 
data-wiped signal, the second coherent processing for 
providing a further correlated and filtered signal; and 

detecting the best value tb use for the correction to the 
approximately estimated cafrrier frequency based on the 
further correlated and filtered signal for each different 
trial frequency correction. 



10. A method as claimed in claim 1, wherein the first 
acquisition is a coarse acquisition, and the second acquisition 
is a fine acquisition. 
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11. A method as claimed in claim 1, wherein the squaring is a 
complex squaring. 



ing 



12 . An apparatus for acquir 
signal, the received signal 
carrier frequency, a code 
data component, the acquiring 
replica of the code component 
component and also determining 
frequency away from a transmit 
apparatus comprising : 

a) means for performing a fi 
signal so as to provide c 



a received spread spectrum 
having a carrier component at a 
component having a code period, and a 
including matching the phase of a 
to the phase of the received code 

any shift in the carrier 
ted carrier frequency, thte 

ijrst acquisition of the received 
n approximately estimated carrier 
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frequency and a phase of the replica and also so as to 
provide a code -wiped and an approximately carrier-wiped 



b) 



signal; and 

means for performing a 
approximately carrier- 



second acquisition of the 
wiped signal, the second acquisition 



squaring or similar op 
approximately carrier 

thereby providing a correct 
carrier frequency, a correc 



including means for performing a data wipe -off involving a 



oration on a signal derived from the 
Aliped signal; 

Lon to the approximately estimated 
:ion that accounts for the carrier 



frequency shift remaining after the first acquisition 



the 



13 . An apparatus as claime 
performing a second acquisi 
wiped signal comprises: 

a) means for mixing the 
with a plurality of si 
different frequency in 
trial corrections to 
frequency determined u£j 
acquisition, so as to 

b) means for performing a 
mixed signal so as to 

c) means for performing a 
amplified signal so as 
data wipeoff including 
the carrier-amplif ied 
wiped signal, informat 
remaining after the fi 



in claim 12, wherein the means for 
ion of the approximately carrier- 

aoproximately carrier- wiped signal 
ausoids in turn, each sinusoid at a 
a range of frequencies serving as 
approximately estimated carrier 
ing the means for performing a first 
)rovide a mixed signal; 

first coherent processing of the 
)rovide a carrier-amplified signal; 

data wipeoff using the carrier- 
to provide a data-wiped signal, the 
a squaring or similar operation on 
ignal, thus retaining in the data- 
ijon about the carrier frequency shift 
rfst acquisition; 
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18 d) means for performing a second coherent processing of the 

19 data-wiped signal, the second coherent processing for 

20 providing a further correlated and filtered signal; and 

21 e) means for detecting the best value to use for the 

22 correction to the approximately estimated carrier frequency 

23 based on the further correlated and filtered signal for 

24 each different trial frequency correction. 

1 14 . An apparatus as claimed in claim 13, wherein the means for 

2 performing a first coherent processing comprises a lowpass 

3 filter and a downsampler, and the means for performing a second 
Q coherent processing comprises a coherent accumulator. 

id 15. An apparatus as claimed in claim 13, wherein the means for 

lJ performing a first coherent processing comprises an integrate 

05 and dump module followed by a filter, and the means for 

r^4 performing a second coherent processing comprises a coherent 

^ accumulator. 

fU 

+=1 16. An apparatus as claimed in claim 13, wherein the means for 

5 — E 

S2 performing a first coherent processing comprises a discrete 

3 Fourier transform (DFT) module using zero padding and output 

4 pruning, and the means for performing a second coherent 

5 processing comprises a coherent accumulator. 

1 17. An apparatus as claimed in claim 12, wherein the means for 

2 performing a second acquisitiom of the approximately carrier- 

3 wiped signal comprises: 1 

4 a) means for performing a first coherent processing of the 

5 approximately carrier-wipefl signal so as to provide a 

6 carrier-amplified signal; 1 
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b) means for performing a 
amplified signal so as 
data wipeoff including 
the carrier-amplif ied 
wiped signal, informat 
remaining after the fi 

c) means for performing a 
processing, the mixing 



data wipeoff using the carrier- 
to provide a data-wiped signal, the 
a squaring or similar operation on 
signal, thus retaining in the data- 
Lon about the carrier frequency shift 
rst acquisition; and 

mixing and second coherent 

being performed on the data-wiped 



signal . 



signal using a plurality of sinusoids in turn, each 
sinusoid at a different frequency in a range of frequencies 
serving as trial corrections to the approximately estimated 
carrier frequency deteimined by the means for performing a 
first acquisition, to provide a mixed and data-wiped 
signal, and the second coherent processing being performed 
on the mixed and data-wiped signal, the second coherent 
processing for providing a further correlated and filtered 



ft 
p<3 



18. An apparatus as claimed in claim 17, wherein the means for 
performing a mixing and second coherent processing includes a 
means for performing a discrete Fourier transform of the mixed 
and data-wiped signal followed by an accumulator. 



1 19. An apparatus as claimed in claim 12, wherein the means for 

2 performing a second acquisition of the approximately carrier- 

3 wiped signal comprises: 

4 a) means for performing a first coherent processing of the 

5 approximately carrier-wiped signal so as to provide a 

6 carrier-amplified signal; 

7 b) means for performing a data wipeoff using the carrier- 

8 amplified signal so as to provide a data-wiped signal, the 
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data wipeoff including a squaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 
wiped signal, information about the carrier frequency shift 
remaining after the first acquisition; and 

c) means for performing a cross correlation of the data-wiped 
signal, the cross correlation including estimating the 
phase and then the correction to the approximately 
estimated carrier frequency. 

20. An apparatus as claimeci in claim 12, wherein the means for 



performing a second acquisit. 
wiped signal comprises: 



a) 



b) 



ion of the approximately carrier- 



means for performing a common coherent processing of the 
approximately carrier-^/^iped signal so as to provide a 
first -processed approximately carrier-wiped signals- 
means for mixing the first-processed approximately carrier- 
wiped signal with a pliirality of sinusoids in turn, each 
sinusoid at a different! frequency in a range of frequencies 



serving as trial correc 



carrier frequency determined using the means for performing 



c) 



d) 



a first acquisition, so 
means for performing a 



ions to the approximately estimated 



as to provide a mixed signal; 

irst coherent channel processing of 
the mixed signal so as tjo provide a carrier-amplified 
signal ; 

ta wipeoff using the carrier- 
amplified signal so as to provide a data-wiped signal, the 
data wipeoff including a [squaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 
wiped signal, information! about the carrier frequency shift 
remaining after the f irstl acquisition; 
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e) means for performing^ a second coherent channel processing 
on the data-wiped signal, the second coherent processing 
for providing a furtlier correlated and filtered signal; and 

f) means for detecting i:he best value to use for the 
correction to the ap] proximately estimated carrier frequency 

correlated and filtered signal for 
frequency correction. 



based on the further 
each different trial 



21. An apparatus as claimed in claim 12, wherein the first 
acquisition is a coarse acquisition, and the second acquisition 
is a fine acquisition. 



22. An apparatus as claimed in claim 12, wherein the squaring 
is a complex squaring. 



3 . A system for acquiring 



a spread spectrum signal , the signal 



having a carrier component at a carrier frequency, a code 
component having a code period, and a data component, the 
acquiring including matching 



I the phase of a replica of the code 
component to the phase of the code component and also 
determining any shift in the [carrier frequency away from a 
transmitted carrier frequenc;^, the apparatus comprising: 

a) a receiver, for receivinb the spread spectrum signal as a 
sequence of samples, f or \providing a received signal; 

b) means for performing a fiirst acquisition of the received 
signal so as to provide an approximately estimated carrier 
frequency and a phase of the replica and also so as to 
provide a code-wiped and 4^ approximately carrier-wiped 
signal; and 

c) means for performing a secbnd acquisition of the 
approximately carrier-wipefl signal, the second acquisition 
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including means for j 
squaring or similar 
approximately carrie 

thereby providing a correc 
carrier frequency, a correct 
frequency shift remaining 



erforming a data wipe-off involving a 
cjperation on a signal derived from the 
wiped signal; 

tion to the approximately estimated 
ion that accounts for the carrier 
after the first acquisition. 



24. A system as claimed tn claim 23, wherein the means for 
performing a second acquisition of the approximately carrier- 
wiped signal comprises: 

a) means for mixing the Approximately carrier-wiped signal 
with a plurality of sinusoids in turn, each sinusoid at a 
different frequency iri a range of frequencies serving as 
trial corrections to trie approximately estimated carrier 
frequency determined using the means for performing a first 
acquisition, so as to pjrovide a mixed signal; 

b) means for performing a Ifirst coherent processing of the 
mixed signal so as to provide a carrier-amplified signal; 

c) means for performing a data wipeoff using the carrier- 
amplified signal so as do provide a data-wiped signal, the 
data wipeoff including al squaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 
wiped signal, information about the carrier frequency shift 
remaining after the firstj acquisition; 

d) means for performing a sebond coherent processing of the 
data-wiped signal, the seiond coherent processing for 
providing a further correliated and filtered signal; and 



e) means for detecting the be 



based on the further corre 



each different trial frequ(mcy correction 

V 



3t value to use for the 



correction to the approximately estimated carrier frequency 



Lated and filtered signal for 
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25. A system as claimed in claim 24, wherein the means for 
performing a first coherent processing comprises a lowpass 
filter and a downsampler, and the means for performing a second 
coherent processing comprises a coherent accumulator. 

26. A system as claimed in claim 24, wherein the means for 
performing a first coherent processing comprises an integrate 
and dump module followed by a filter, and the means for 
performing a second coherent processing comprises a coherent 
accumulator . 



27. A system as claimed in claim 24, wherein the means for 
performing a first coherent processing comprises a discrete 
Fourier transform (DFT) module using zero padding and output 
pruning, and the means for performing a second coherent 
processing comprises a coherent accumulator. 



aim 23, wherein the means for 
)n of the approximately carrier- 

rst coherent processing of the 
pled signal so as to provide a 



28. A system as claimed in c 
performing a second acquisiti( 
wiped signal comprises: 

a) means for performing a f: 
approximately carrier -wii 
carrier-amplified signal;! 

b) means for performing a data wipeoff using the carrier- 
amplified signal so as tolprovide a data-wiped signal, the 
data wipeoff including a squaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 



wiped signal , information 
remaining after the first 



about the carrier frequency shift 
acquisition; and 



13 c) means for performing a mixing and second coherent 

14 processing, the mixing being performed on the data-wiped 

15 signal using a plurality of sinusoids in turn, each 

16 sinusoid at a different frequency in a range of frequencies 

17 serving as trial corrections to the approximately estimated 

18 carrier frequency determined by the means for performing a 

19 first acquisition, to provide a mixed and data-wiped 

2 0 signal, and the second Icoherent processing being performed 

21 on the mixed and data-miped signal, the second coherent 

22 processing for providing a further correlated and filtered 

23 signal. \ 

29. A system as claimed in claim 28, wherein the means for 

L3 performing a mixing and second coherent processing includes a 

J means for performing a discrete Fourier transform of the mixed 

and data-wiped signal followed by an accumulator. 

1=4 30, A system as claimed in claim 23, wherein the means for 

\^ performing a second acquisition of the approximately carrier- 

=p3 wiped signal comprises : 

gl a) means for performing a first coherent processing of the 

5 approximately carrier-wiped signal so as to provide a 

6 carrier-amplified signal; 

7 b) means for performing a data wipeoff using the carrier- 

8 amplified signal so as to provide a data-wiped signal, the 

9 data wipeoff including a squaring or similar operation on 

10 the carrier-amplified signal, thus retaining in the data- 

11 wiped signal, information about the carrier frequency shift 

12 remaining after the first acquisition; and 

13 c) means for performing a cross correlation of the data-wiped 

14 signal, the cross correlation including estimating the 
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phase and then the correction to the approximately 
estimated carrier frequency. 
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31. A system as claimed iln claim 23, wherein the means for 
performing a second acquisjLtion of the approximately carrier- 
wiped signal comprises: 

a) means for performing a common coherent processing of the 
approximately carrier-lwiped signal so as to provide a 
first-processed appro^jiimately carrier-wiped signal; 

b) means for mixing the flirst -processed approximately carrier- 
wiped signal with a plkirality of sinusoids in turn, each 
sinusoid at a different frequency in a range of frequencies 
serving as trial corrections to the approximately estimated 
carrier frequency determined using the means for performing 
a first acquisition, s© as to provide a mixed signal; 

c) means for performing a first coherent channel processing of 
the mixed signal so as jto provide a carrier-amplified 
signal ; 



e) 



f) 



means for performing a 
amplified signal so as 
data wipeoff including k 
the carrier-amplified sL 



ata wipeoff using the carrier- 
-o provide a data-wiped signal, the 

squaring or similar operation on 
gnal, thus retaining in the data- 



wiped signal, information about the carrier frequency shift 



remaining after the firs; 

means for performing a £: 
on the data-wiped signa] 
for providing a further 

means for detecting the 



t acquisition; 

econd coherent channel processing 
, the second coherent processing 
correlated and filtered signal; and 

best value to use for the 
correction to the approximately estimated carrier frequency 
based on the further correlated and filtered signal for 
each different trial frebuency correction. 
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1 32. A system as claimed in claim 23, wherein the first 

2 acquisition is a coarse acquisition, and the second acquisition 

3 is a fine acquisition. 

1 33. A system as claimed in claim 23, wherein the squaring is a 

2 complex squaring. 



1 34. The system as claimed in claim 23, wherein at least some of 

2 the means for performing either all or part of the first 

3 acquisition or all or part of the second acquisition are 

j4 performed by computing facilities external to the receiver, such 

as by computing facilities that are part of an outside network. 
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3 



35. A method for acquiring 
at a carrier frequency and 
including determining the 
comprising the steps of: 

a) providing a signal 
component ; 

b) performing an acquisit 
including a substep of 
or similar operation 

thereby acquiring the si 
possible without performing 
component . 

36, A method as claimed ir. 
performing an acquisition o 
of: 



a signal having a carrier component 
a data component, the acquiring 
carrier frequency, the method 

including a carrier component and a data 



ion of the signal, the acquisition 
data wipe -off involving a squaring 
the provided signal; 

to a finer resolution than would be 
a data wipe-off of the data 



.gnal 



on 



claim 35, wherein the step of 
f the signal comprises the substeps 
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a) 



b) 



c) 



d) 



e) 



so as to provide a carri 

performing a data wipeof 
signal so as to provide 
wipeoff including a squa 
carrier- amplified signal 
signal, information abou 



mixing the signal with a plurality of sinusoids in turn, 
each sinusoid at a diffeient frequency in a range of 
frequencies serving as tiial estimates of the carrier 
frequency, so as to provide a mixed signal; 

performing a first coheresnt processing of the mixed signal 

<ir-amplif ied signal ; 

using the carrier-amplified 
a data-wiped signal, the data 
ring or similar operation on the 

thus retaining in the data-wiped 
: the carrier frequency; 

performing a second coherent processing of the data-wiped 
signal, the second coherent processing for providing a 

iltered signal; and 

to use for the estimate of the 
on the further correlated and 
different trial frequency 



further correlated and f 

detecting the best value 
carrier frequency based 
filtered signal for each 
estimate . 



37 



A method as claimed in c: 



performing an acquisition of 
of: 



laim 35, wherein the step of 

the signal comprises the substeps 



a) performing a first coherent processing of the approximately 
carrier-wiped signal so as to provide a carrier-amplified 
signal ; 

b) performing a data wipeofif using the carrier-amplified 
signal so as to provide a data-wiped signal, the data 
wipeoff including a squaring or similar operation on the 



carrier- amplified signal 



thus retaining in the data-wiped 



signal, information about the carrier frequency; and 
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12 c) performing a mixing and second coherent processing, the 

13 mixing being performed on the data-wiped signal using a 

14 plurality of sinusoids in turn, each sinusoid at a 

15 different frequency in a range of frequencies serving as 

16 trial estimates of the carrier frequency, to provide a 

17 mixed and data-wiped signal, and the second coherent 

18 processing being performed on the mixed and data-wiped 

19 signal, the second coherent processing for providing a 

20 further correlated and filtered signal. 



ft 
7 
8 
9 
10 
11 
12 

13 
14 
15 



38. A method as claimed in claim 37, wherein in the step of 
performing a mixing and second coherent processing, the coherent 
processing includes a discrete Fourier transform of the mixed 
and data-wiped signal followed by an accumulation. 



laim 35, wherein the step of 

the signal comprises the substeps 



39. A method as claimed in q- 
performing an acquisition of 
of: 

a) performing a first cohertent processing of the approximately 

as to provide a carrier-amplified 



b) 



carrier-wiped signal so 
signal ; 

performing a data wipeof 
signal so as to provide 
wipeoff including a sque. 
carrier- amplified signal 



c) 



f using the carrier-amplified 
a data-wiped signal, the data 
ring or similar operation on the 
, thus retaining in the data-wiped 
signal, information aboijt the carrier frequency of the 
signal ; and 

lation of the data-wiped signal, 
the cross correlation irlcluding estimating the phase and 
then the carrier frequency of the signal 
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40. A method as claimed in clJaim 35, wherein the step of 
performing an acquisition of t\ie signal comprises the substeps 
of: 

a) performing a common coher<mt processing of the signal so as 
to provide a first -processed signals- 
mixing the first -processed signal with a plurality of 
sinusoids in turn, each sinusoid at a different frequency 
in a range of frequencies serving as trial estimates of the 
carrier frequency, so as to provide a mixed signal; 



b) 



c) 



d) 



e) 



f) 



performing a first coherer 
signal so as to provide a 

performing a data wipeoff 
signal so as to provide a 



t channel processing of the mixed 
carrier-amplified signals- 
using the carrier-amplified 
data-wiped signal, the data 



wipeoff including a squaring or similar operation on the 



thus retaining in the data-wiped 
the carrier frequency of the 



carrier-amplified signal, 
signal, information about 
signal ; 

performing a second coherdnt channel processing on the 
data-wiped signal, the second coherent processing for 



providing a further correl 

detecting the best value t 
carrier frequency based on 
filtered signal for each d 



ated and filtered signal; and 

o use for the estimate of the 

the further correlated and 
ifferent trial frequency. 



a signal having a carrier 

and a data component , the 
the carrier frequency, the 



41. An apparatus for acquiring 
component at a carrier frequency 
acquiring including determining 
apparatus comprising : 

a) means for providing a signal including a carrier component 
and a data component; 
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b) means for performing an acquisition of the signal, the 

acquisition including means for performing a data wipe-off 
involving a squaring cr similar operation on the provided 
signal ; 

thereby acquiring the signc.l to a finer resolution than would be 
possible without performinc a data wipe-off of the data 
component . 

42. An apparatus as clainjed in claim 41, wherein the means for 



performing an acquisition 
a) means for mixing the 



b) 
c) 



means for performing 
mixed signal so as to 

means for performing 



d) 



of the signal comprises: 

signal with a plurality of sinusoids 
in turn, each sinusoid at a different frequency in a range 
of frequencies serving as trial estimates of the carrier 
frequency, so as to provide a mixed signal; 

a first coherent processing of the 
provide a carrier-amplified signal; 

a data wipeoff using the carrier- 
amplified signal so as to provide a data-wiped signal, the 
data wipeoff including a squaring or similar operation on 
the carrier-amplified! signal , thus retaining in the data- 
wiped signal, information about the carrier frequency; 

means for performing a second coherent processing of the 



data-wiped signal, the; 



e) means for detecting th 



second coherent processing for 



providing a further correlated and filtered signal; and 



e best value to use for the estimate 



of the carrier frequency based on the further correlated 



and filtered signal fo 
estimate . 



r each different trial frequency 



43. An apparatus as claime 
performing an acquisition o|E 



i in claim 41, wherein the means for 
the signal comprises: 
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3 a) means for performing a fiirst coherent processing of the 

4 approximately carrier-wilped signal so as to provide a 

5 carrier-amplified signalt 

6 b) means for performing a data wipeoff using the carrier- 

7 amplified signal so as ti provide a data-wiped signal, the 

8 data wipeoff including a Isquaring or similar operation on 

9 the carrier-amplified sigpal, thus retaining in the data- 

10 wiped signal, information! about the carrier frequency; and 

11 c) means for performing a mixing and second coherent 

12 processing, the mixing beilng performed on the data-wiped 

13 signal using a plurality ot sinusoids in turn, each 

S sinusoid at a different frequency in a range of frequencies 

its serving as trial estimates lof the carrier frequency, to 

O provide a mixed and data-wilped signal, and the second 

coherent processing being performed on the mixed and data- 
|f8 wiped signal, the second coherent processing for providing 

19 a further correlated and filtered signal. 

3 ^ 

44. An apparatus as claimed in claim 43, wherein the means for 
^2 performing a mixing and second coherent processing includes 

M3 means for performing a discrete Fourier transform of the mixed 

4 and data-wiped signal followed by an accumulation. 

An apparatus as claimefi in claim 41, wherein the means for 

2 ^\<^perf orming an acquisition ofl the signal comprises: 

3 / a) means for performing a tirst coherent processing of the 

4 approximately carrier-wtLped signal so as to provide a 

5 carrier-amplified signal; 

6 b) means for performing a flata wipeoff using the carrier- 

7 amplified signal so as to provide a data-wiped signal, the 

8 data wipeoff including a squaring or similar operation on 
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10 
11 
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2 

3 
4 

mi 
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T4 
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18 
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21 



C) 



the carrier- amplified 
wiped signal, informc 
the signal; and 

means for performing 
signal, the cross 
phase and then the ca 
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signal, thus retaining in the data- 
tion about the carrier frequency of 



cor re 



a cross correlation of the data-wiped 

lation including estimating the 
rrier frequency of the signal. 



An apparatus as claimed in claim 41, wherein the means for 
performing an acquisition ©f the signal comprises: 



a) 



c) 



d) 



means for performing a common coherent processing of the 
signal so as to provide a first-processed signal; 

means for mixing the i:irst -processed signal with a 
plurality of sinusoids; in turn, each sinusoid at a 
different frequency in a range of frequencies serving as 
trial estimates of the carrier frequency, so as to provide 
a mixed signal; 

means for performing ci first coherent channel processing of 
the mixed signal so a£ to provide a carrier-amplified 



signal ; 

means for performing 
amplified signal so a 
data wipeoff including 
the carrier- amplified 
wiped signal, informat 
the signal; 

means for performing a 
on the data-wiped signe. 



data wipeoff using the carrier- 
to provide a data-wiped signal, the 
a squaring or similar operation on 
signal, thus retaining in the data- 
Lon about the carrier frequency of 

second coherent channel processing 
1, the second coherent processing 



for providing a furthei correlated and filtered signal; and 
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4 



22 
23 
24 

1 
2 
3 
4 

5 
6 
7 

^5 

M 
13 



^4 



means for detecting 
of the carrier freqi. 
and filtered signal 



p. 

the best value to use for the estimate 
ency based on the further correlated 
for each different trial frequency. 



47. A system for acquiring a signal having a carrier component 
at a carrier frequency aid a data component, the acquiring 
including determining th^ carrier frequency, the system 
comprising : 

a) a receiver, for receiving the signal as a sequence of 
samples, for providing a received signal including a 
carrier component and a data component; 

b) means for performing an acquisition of the signal, the 
acquisition including means for performing a data wipe-off 
involving a squaring or similar operation on the received 
signal; 

thereby acquiring the sihnal to a finer resolution than would be 
possible without performing a data wipe-off of the data 
component . 1 



qL 48. a system as claimed 

M2 performing an acquisition 

3 a) means for mixing the 

4 in turn, each sinuso 

5 of frequencies servi 

6 frequency, so as to 

7 b) means for performing 

8 mixed signal so as t' 

9 c) means for performing 

10 amplified signal so 

11 data wipeoff includi 



in claim 47, wherein the means for 
of the signal comprises: 

signal with a plurality of sinusoids 
d at a different frequency in a range 
hg as trial estimates of the carrier 
])rovide a mixed signal; 

a first coherent processing of the 
provide a carrier-amplified signal; 

a data wipeoff using the carrier- 
s to provide a data-wiped signal, the 
ng a squaring or similar operation on 
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Ti 
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the carrier-amplified sicfnal, thus retaining in the data- 



wiped signal, informatior 



d) 



means for performing a second coherent processing of the 



data-wiped signal, t?he se 
providing a further corre 



cond coherent processing for 
ated and filtered signal; and 



e) 



of the carrier frequency 
and filtered signal for e 
estimate . 



about the carrier frequency; 



means for detecting the b(ist value to use for the estimate 



)ased on the further correlated 
c.ch different trial frequency 



49. A system as claimed in cla 



im 47, wherein the means for 



performing an acquisition of the signal comprises: 



a) 



c) 



means for performing a first coherent processing of the 



approximately carrier -wipe 
carrier-amplified signal ; 

means for performing a dat 
amplified signal so as to 



i signal so as to provide a 



a. wipeoff using the carrier- 
provide a data-wiped signal, the 
data wipeoff including a scjuaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 
wiped signal, information about the carrier frequency; and 

means for performing a mixing and second coherent 
processing, the mixing being performed on the data- wiped 
signal using a plurality of sinusoids in turn, each 
sinusoid at a different frequency in a range of frequencies 
serving as trial estimates of the carrier frequency, to 
provide a mixed and data-wilped signal, and the second 
coherent processing being plerformed on the mixed and data- 
wiped signal, the second conerent processing for providing 
a further correlated and filtered signal. 



50. A system as claimed in claim 43, wherein the means for 
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performing a mixing and second coherent processing includes 
means for performing a discrete Fourier transform of the mixed 
and data-wiped signal followed by an accumulation. 



51. A system as claimed in claim 47, wherein the means for 
performing an acquisition of the signal comprises: 

a) means for performinc[ a first coherent processing of the 
approximately carrier-wiped signal so as to provide a 
carrier-amplified signal ; 

b) means for perf ormingl a data wipeof f using the carrier- 
amplified signal so as to provide a data-wiped signal, the 
data wipeoff including a squaring or similar operation on 
the carrier-amplified signal, thus retaining in the data- 
wiped signal, informapion about the carrier frequency of 
the signal; and 

c) means for performing d cross correlation of the data-wiped 
signal, the cross correlation including estimating the 
phase and then the carrier frequency of the signal . 



52. A system as claimed in claim 47, wherein the means for 



performing an acquisition o 

a) means for performing a 
signal so as to provide 



b) 



c) 



the signal comprises: 

common coherent processing of the 
a first-processed signal; 



plurality of sinusoids 
different frequency in 



means for mixing the first-processed signal with a 



Ln turn, each sinusoid at a 

range of frequencies serving as 
trial estimates of the carrier frequency, so as to provide 
a mixed signal; 1 

means for performing a f lirst coherent channel processing of 
the mixed signal so as tcp provide a carrier-amplified 
signal; I 
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* 4 

13 d) means for performing al data wipeof f using the carrier- 

14 amplified signal so as\ to provide a data-wiped signal, the 

15 data wipeof f including a squaring or similar operation on 

16 the carrier-amplified signal, thus retaining in the data- 

17 wiped signal, informatilon about the carrier frequency of 

18 the signal; \ 

19 e) means for performing a second coherent channel processing 
2 0 on the data-wiped signall, the second coherent processing 

21 for providing a further correlated and filtered signal; and 

22 f) means for detecting the best value to use for the estimate 

23 of the carrier frequency 1 based on the further correlated 
S and filtered signal for each different trial frequency. 
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